Objective: This comparative study evaluated the readability and test-retest reliability of a questionnaire designed to assess the attitudes, beliefs behaviours and sources of information about HIV/AIDS among young adults recruited from universities in the United States of America (USA), Turkey and South Africa. Design/Setting: The instrument was administered on two occasions, within a two week interval, to 219 university students in the USA (n = 66), Turkey (n = 53) and South Africa (n = 100). Method: The psychometric instrument developed has five major subscales: demographic, HIV/AIDS attitudes and beliefs, HIV risk sexual behaviour, alcohol and drug use, and HIV sources of information. Results: The instrument's readability evaluation revealed a Flesch-Kincaid score (literacy difficulty level of the questionnaire) of 8.4, indicating that respondents would need an eighth grade reading level to understand the survey. The overall test-retest reliability coefficients for the items on the demographic subscale were generally high (0.893-0.997). Similarly, high test-retest reliability was obtained for the HIV risk sexual behaviour (0.738-0.996) and the alcohol and drug use (0.562-1.000) subscales. Much lower test-retest reliability was obtained for the HIV/AIDS attitudes and beliefs (0.32-0.80), and sources of information about HIV/AIDS (0.370-0.892) subscales. Conclusion: We found no discernible difference in the reliability data among the respondents from the three countries. The instrument should be of interest to clinicians and researchers investigating the HIV risk behaviours of young adults and older age groups with an eighth grade reading level. The availability of this instrument may enhance HIV population and intervention studies internationally.
. Young adults remain at the centre of the HIV/AIDS epidemic in terms of vulnerability, impact and potential for change 1 . Social, political, cultural, biological and economic factors increase young adults' vulnerability to HIV infection. Typically, because they have a feeling of invincibility, they are more likely to take risks.
University students in many countries around the world are typically young and take more risks. Young adults (15-24 years) are at higher risk of acquiring HIV infection compared to infants (under 1 year), youth (1-14 years), middle adults (25-44 years), older adults (45-64 years) and retirement age (65+ years) groups 4 , and they tend to have poor perceptions about their risk of contracting HIV [5] [6] [7] . Hence, it is necessary to study the attitudes, beliefs and HIV risk behaviours of young adults in different countries where the HIV epidemic rates differ.
In many countries around the world, HIV prevention education is generally communicated through advertisements on the radio, television, on billboards and in print media. The type of message communicated, used by the media, and the level of intensity of the prevention education, varies from country to country. Cross-cultural comparison of young adults' HIV/AIDS attitudes, beliefs and sources of information about the disease can provide opportunities for sharing exchanges on intervention approaches or may suggest the universality or otherwise of specific HIV risk behaviours.
Several studies exist in the literature on the HIV/AIDS attitudes, beliefs and HIV risk sexual behaviours of young adults in different countries around the world -the USA [7] [8] [9] [10] [11] , South Africa [12] [13] [14] , Turkey [15] [16] [17] , India 18 , China 6, 19 , Kuwait 20 and Jamaica 21 . However, comparative studies are scarce. The psychometric properties of the questionnaire used in the previous studies were not reported. The paucity of comparative data on the HIV risk behaviours of young adults from different parts of the world may be attributed to the lack of a culturally appropriate and reliable psychometric instrument.
With increasing globalization and the resultant blurring of the distinctions between youth culture in different countries, a comparative study of young adults in developed and developing countries may provide additional insights into future patterns of HIV transmission, disease rates, and interventional needs. Currently, there is limited HIV prevention intervention research among young adults from developing countries due to a lack of culturally appropriate psychometric instruments.
Human behaviour involves a complex socio-cultural component. Comparative studies have the potential to deepen our understanding of sexually-related health outcomes, including varying HIV epidemiological pictures in different settings. To better understand the HIV risk behaviours of youth adults from different parts of the world, a reliable and valid instrument is needed. This study had two primary objectives: (1) to develop a psychometric instrument to assess the HIV/AIDS attitudes and beliefs, alcohol and drug use, HIV sexual risk behaviours and sources of HIV prevention information of young adults; and (2) to investigate the instrument's readability and test-retest reliability among young adults in the USA, Turkey and South Africa. We postulated that the instrument developed will show 'high' stability when re-administered within two weeks.
Methods and materials

Development of the research questionnaire
Our research questionnaire was adapted from various survey instruments that have been tested and used to evaluate university students' HIV/AIDS attitudes, beliefs and behaviour surveys. We selected several items from the AIDS Attitude Scale 22 , the Assessing AIDS-related Beliefs Survey 23 , the National College Students Health Risk Behaviour Survey 24 , and the National Health Interview Survey of AIDS Knowledge and Attitudes.
The resulting psychometric instrument contained one open-ended (age) item and several closed-ended items divided into five major sections. Section one of the questionnaire sought socio-demographic information. Section two covered the use of drugs and alcohol, while section three covered HIV risk sexual behaviours. The items contained in sections one to three of the survey had varying options (ranging from 2 to 7) provided. Section four covered attitudes and beliefs toward individuals infected with HIV through statements with semantic differential scale ranging on a continuum from (1) 'strongly agree' to (2) 'strongly disagree'. Section five of the survey consisted of 'Yes' or 'No' type questions, which elicited information on the sources of HIV/AIDS transmission and prevention.
To establish the content and face validity of the instrument, students and faculty members from the College of Health Sciences at Chicago State University reviewed the questionnaire for clarity. Based on their input several items of the initial draft of the questionnaire were restructured to improve comprehension. The English version of the questionnaire was translated into Turkish and back into English to ensure validity.
Study design
The study protocol utilized in this study was approved by the Institutional Review Boards at the participating universities. Student volunteers were recruited from major public universities in the USA, Turkey and South Africa. A test-retest research protocol was employed and the questionnaire was administered on two occasions to selected university students in the three countries. While the universities were chosen mainly for convenience, the countries were selected based on differences in HIV prevalence rates as well as cultural, religious and ethnic differences. The participants in the purposive design study were selected by convenience sampling. All the participants who were present on the first day of data collection were invited to return for the second testing. Our study is a correlation study designed to evaluate the stability of the psychometric tool that we developed and no 'cause and effect' conclusion is anticipated.
Procedure
The English version of the survey instrument was used in the USA and South Africa and the translated Turkish version was used in Turkey. The purpose, significance, benefits and potential risks of the study were explained to the volunteers. Participation in the study was voluntary and nonparticipation would have no social or academic consequences. Students who volunteered to participate were then asked to complete a paper and pencil survey after providing verbal consent. Participants were instructed to answer the questions as honestly and as accurately as possible. In addition, they were informed that there were no right or wrong answers. A time limit was not imposed for the completion of the questionnaire, but most participants completed the questionnaire in less than 30 minutes.
On the second occasion, similar standardized testing conditions and instructions were maintained. Testing was done by the same research staff members. The interval between the sessions was two weeks. Upon completion of both sessions, study participants received a book voucher or phone card for their time. Participants' concerns were addressed before and after completing the survey and those who required further services such as HIV testing were referred to the appropriate personnel.
Statistical analysis
For statistical analysis, the five possible responses on the attitude and belief questions were collapsed into three options: 'Strongly Agree/Agree', 'Neither Agree nor Disagree' or 'Disagree/ Strongly Disagree'. Intra-class correlation (ICC) coefficient, 95 per cent confidence intervals were computed for each item on the demographic, attitude and belief, alcohol and drug use, HIV risk sexual behaviour, and sources of information about HIV/AIDS subscales. In addition, test-retest reliability (k) was computed as percentage agreement or as kappa coefficients for binary ('Yes' or 'No') responses, and weighted kappa for responses with more than two choices. We used the guidelines proposed by Landis and Koch 25 to interpret the test-retests reliability data.
Results
Sample characteristics
The 
Readability of the questionnaire
The instrument readability was assessed with Microsoft Word 2007. The evaluation revealed that the Flesch-Kincaid score (literacy difficulty level of the questionnaire) was 8.4, indicating that respondents would need an eighth grade reading level to understand the survey. The Flesch Reading Ease score for the questionnaire was 36.6 (minimum score = 0, maximum obtainable score = 100, higher scores indicate the text is easier to read).
Demographic subscale
The demographic information reliability coefficients for the three groups were greater than 0.80 (Table 1 ). The overall Kappa or weighted Kappa coefficients for the demographic subscale range from 'almost perfect' (0.893, p < .001) to 'almost perfect' (0.997, p < .001).
Attitudes and beliefs about HIV/AIDS subscale
The percentage agreement, Kappa or weighted Kappa (k) coefficients for the 38 HIV/AIDS attitudes and beliefs items are presented in Table 2 .
For the three groups, their re-test percentage agreement for the individual items was very high; it ranged from 71.2-96.9 per cent. No discernible difference in the percentage agreement, Kappa 
Alcohol and drug use subscale
The test-retest reliability coefficients for the alcohol and drug use items on the questionnaire are presented in Table 3 . The overwhelming majority (99 per cent) of the items on the alcohol and drug use subscale showed 'substantial' (0.6-0.8) to 'perfect' (1.00) reliability. Only one item ('How old were you when you tried marijuana for the first time?') from the Turkish students had a 'moderate' (0.325, p < 0.01) test-retest coefficient. No noticeable differences in the ICC, Kappa or weighted Kappa (k) coefficients data for the alcohol and drug use subscale exist among the students from the three countries. The overall Kappa or weighted Kappa coefficient data range from 'moderate' (0.562, p < .05) to 'perfect' (1.000, p < 0.001).
HIV risk sexual behaviour subscale
The test-retest reliability data for the HIV risk sexual behaviour subscale is presented in Table 4 .
All the items on the HIV risk sexual behaviour subscale for the three cohorts of students showed test reliability coefficients greater than 0.60. No discernable differences in the ICC, Kappa or weighted Kappa (k) coefficients data for the HIV risk sexual behaviour subscale exist among the students from the three countries. Their overall Kappa or weighted Kappa coefficient data range from 'substantial' (0.738, p < .001) to 'almost perfect' (0.966, p < 0.001).
Sources of information about HIV/AIDS subscale
The test-retest reliability data for the sources of information about HIV/AIDS subscale is presented in Table 5 .
Among the USA students, one of the items ('Received information about AIDS from a health department?') showed 'poor' (0.126, p > .05) reliability. For the HIV sources of information subscale, no noticeable difference in the ICC, Kappa or weighted Kappa (k) coefficients data exists among the students from the three countries. The overall reliability coefficient data range from 'moderate' (0.370, p < .05) to 'almost perfect' (0.892, p < 0.001).
Discussion
This study sets out to evaluate the readability and stability of a psychometric instrument designed to assess the HIV/AIDS attitudes, beliefs, behaviours and sources of HIV information of university students in countries where the HIV epidemic rates differ. This evaluative study is significant because it represents the first attempt to determine the psychometric properties of an instrument designed to assess the HIV risk behaviours of young adults in different countries. The HIV epidemic is considered to be low level in the USA and Turkey, whereas it is hyper endemic in South Africa. In addition to disparities in prevalence rate, other selection criteria such as culture, religion and ethnicity were also considered. Both South Africa and the USA are ethnically diverse and are both predominantly Christian nations. Turkey is ethnically a less-diverse Islamic nation with conservative moral ideals but is being influenced by western values. Our findings reveal that the questionnaire requires an eighth grade reading level to comprehend. The overall test-retest reliability coefficients for the items on the demographic subscale were generally high (0.893-0.997). Similarly, high test-retest reliability was obtained for the HIV risk sexual behaviour (0.738-0.996) and the alcohol and drug use (0.562-1.000) subscales. Much lower test-retest reliability was obtained for the attitudes and beliefs (0.32-0.80), and sources of information about HIV/AIDS (0.370-0.892) subscales.
For the three groups of students, the HIV risk behaviour instrument is generally stable when re-administered within two weeks. The level of agreement that we observed on retest compared favourably or better with the reliability coefficients reported in other HIV-specific research questionnaires 26, 27 with the same two-week retest interval. The high retest reliability obtained in our study may be attributed, in part, to the recall bias phenomenon 28 . To address this limitation in future studies, the stability of the instrument should be evaluated over a longer period.
To enhance the external validity and applicability of the questionnaire, the psychometric properties of the instrument should be investigated by recruiting students from the other parts of the world. The evaluation of the instrument's sensitivity and validity is needed in future studies. The use of binary ('Yes' or 'No') responses in some of the questions did not provide the extent to which the respondents had engaged in such specific behaviours. Future refinements of the instrument should include a behavioural frequencies scale so that changes in behaviour can be accurately quantified.
Based on the findings in this study, the instrument should be of interest to clinicians and researchers investigating the HIV risk behaviours of young adults (15-24 years old). The instrument should find wider application among clinicians, counsellors and researchers interested in evaluating the HIV risk behaviours of adolescents and young adults in the three countries. About 74 per cent of the study participants were young adults less than 25 years old, 24 per cent were middle adults (25-44 years) and 2.3 per cent were older adults (45-64 years). This observation suggests that the instrument could be used in older age groups for individuals with eighth grade reading level. The availability of this instrument may enhance HIV prevention studies internationally. The psychometric tool will find useful application in studies designed to compare HIV risk behaviours between sub groups within the population, or between countries. The instrument can also be used in intervention studies designed to study the effectiveness of behaviour modification therapies or lifestyle changes on HIV risk behaviours.
